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Description

FIELD OF THE INVENTION

[0001] The present invention relates to cutting tools of
the type in which a cutting insert is clamped in an insert
pocket by means of a threaded fastener, such as a screw.
More particularly, it concerns such a cutting tool in which
the threaded member abuts, but does not pass through
the cutting insert.

BACKGROUND OF THE INVENTION

[0002] Cutting tools employing a resilient clamping
mechanism for clamping cutting inserts are generally of
relatively narrow thickness, typically in the range of 5 mm
to 12 mm and the cutting insert is retained in an insert
pocket located between the clamping surfaces of upper
and lower jaws of the cutting tool. In cutting operations
such as grooving and parting off the cutting tool is in the
form of a holder blade. The holder blade is, in turn, gen-
erally clamped in a blade-retaining block. The holder
blade is generally provided with a suitably designed
opening, in the vicinity of the insert pocket whereby a
relatively narrow bridging portion is formed enabling a
limited degree of resilient displacement of one of the hold-
er blade’s jaws relative to the other. Generally, the lower
jaw is rigid and the upper jaw is resiliently displaceable.
The opening can be of the form of an aperture, or a slot,
or a slot terminating in an aperture. Examples of such
cutting tools are disclosed in U.S. Patent No 3,785,021,
U.S. Patent No 4,580,930 and U.S. Patent No 5,829,924.
A rotary slot-cutting tool employing a resilient insert
clamping mechanism is disclosed in U.S. Patent No
4,417,833. The cutter body is disc-shaped and of rela-
tively narrow thickness, with cutting insert pockets locat-
ed around its periphery. As with the holder blade, an in-
sert pocket of a rotary slot-cutting tool has two jaws be-
tween which an insert is clamped by means of the resilient
force resulting from the displacement of the clamping jaw.
[0003] Whether the cutting tool is a holder blade or a
rotary slot cutting tool, the displacement of the clamping
jaw is obtained by manufacturing the insert pocket so
that the distance between the clamping surfaces of the
jaws is smaller than the height of the portion of the insert
located between the clamping surfaces. Consequently,
when an insert is located in the insert pocket, the clamp-
ing jaw is held in a displaced position creating an elastic
force by means of which the insert is clamped in position.
[0004] A well-known problem with cutting tools of the
type described above is that the cutting insert is not pos-
itively secured in the insert pocket and therefore can be-
come dislodged during cutting operations. For example,
this can happen during grooving operations when at-
tempting to withdraw the holder blade from a workpiece.
In some cases the cutting insert can be completely pulled
out of the holder blade and become embedded in the
workpiece. Additionally, because cutting tools of the prior

art rely on friction and/or resilient clamping to secure the
inserts in the insert pocket, the inserts might not be suf-
ficiently or precisely secured in the insert pocket which
may lead to relative movement between the insert and
the insert pocket during initial contact of the insert with
the workpiece thereby possibly leading to damage to the
workpiece or the cutting tool.

SUMMARY OF THE INVENTION

[0005] In accordance with one aspect of the present
invention there is provided a cutting insert. The inventive
cutting insert includes: an upper surface, a lower surface
and a peripheral side surface extending between the up-
per and lower surfaces; the peripheral side surface com-
prising opposing forward and rear surfaces and opposing
side surfaces extending between the forward and rear
surfaces; a first cutting edge formed at the intersection
of a forward portion of the upper surface with an upper
portion of the forward surface; and a clamping recess
formed at an intersection between a rear portion of the
upper surface and an upper portion of the rear surface,
the clamping recess comprising a recess abutment sur-
face extending widthwise of the rear surface, the recess
abutment surface being arcuate, in a top view of the in-
sert.
[0006] The clamping recess may extend across the
entire width of the rear surface. The recess abutment
surface may also extend across the entire width of the
rear surface. In addition, the recess abutment surface
may comprise a conical surface. Also, the recess abut-
ment surface may be visible in both a top view and a rear
end view of the cutting insert.
[0007] The rear surface may comprise a concave sur-
face that communicates with the clamping recess and
extends downwardly to the lower surface.
[0008] The forward portion of the upper surface and
the rear portion of the upper surface are approximately
at the same level, in a side view of the cutting insert.
[0009] The lower surface may be stepped in a side
view of the cutting insert, the lower surface having a lower
locating surface that is vertically spaced apart from a non-
locating free surface by a forward locating surface; the
forward locating surface opposes a rear locating surface
which forms part of the rear surface; the lower locating
surface is between the forward surface and the forward
locating surface; and the lower locating surface is verti-
cally higher than the non-locating free surface. In such
case, the rear surface, including the rear locating surface,
may comprise a concave surface that communicates with
the clamping recess and extends downwardly to the non-
locating free surface. Also in such case, the forward lo-
cating surface and rear locating surface may converge
towards one another in a direction of the non-locating
free surface. Furthermore, in such case, the cutting insert
is flag-shaped, in a side view thereof.
[0010] The cutting insert may be devoid of a through
bore suitable for accommodating a clamping screw.
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[0011] In accordance with another aspect of the
present invention there is provided a cutting tool. The
inventive cutting tool comprises: an insert holder having
a clamping portion comprising: a base jaw having a base
jaw abutment surface and a threaded bore adjacent the
base jaw abutment surface; and a clamping jaw connect-
ed to a base jaw and having unitary one-piece construc-
tion therewith, the clamping jaw having a clamping jaw
clamping surface facing opposite a lower portion of the
base jaw abutment surface. The inventive cutting tool
also includes the above-mentioned cutting insert seated
between the clamping jaw and the base jaw; and a
threaded fastener retained in the threaded bore of the
base jaw with a screw clamping surface of the threaded
fastener abutting the recess abutment surface of the cut-
ting insert, without the threaded fastener penetrating the
cutting insert.
[0012] When the clamping surface of the threaded fas-
tener abuts the recess abutment surface of the cutting
insert, the cutting insert may be forced against clamping
jaw, thereby securing the insert in the insert holder.
[0013] In the tool, the cutting insert may be devoid of
a through bore suitable for receiving the threaded fas-
tener, and so only the clamping surface of the threaded
fastener contacts the cutting insert.
[0014] The threaded bore has an opening which is sur-
rounded by a seating surface shaped and dimensioned
to receive the screw clamping surface of the threaded
fastener; and in a top view of the cutting insert, a forward
portion of the seating surface has a first radial thickness
that is smaller than a second radial thickness of a rear
portion of the seating surface.
[0015] A forwardly facing portion of the screw clamping
surface may cover the narrow forward portion of the seat-
ing surface and extend in the forward direction of the tool
so that it overlies and abuts a rearwardly facing portion
of the recess abutment surface.
[0016] The threaded fastener may be tilted at a non-
zero angle relative to a normal to an upper surface of
cutting insert, in which upper surface the clamping recess
is formed.
[0017] The clamping jaw is provided with an insert stop
surface that is generally transverse to the base jaw
clamping surface. The base jaw abutment surface abuts
the rear surface of the cutting insert; the clamping jaw
clamping surface abuts the forward locating surface of
the cutting insert; and the insert stop surface of the clamp-
ing jaw abuts the lower locating surface of the cutting
insert.
[0018] The insert stop surface and the base jaw abut-
ment surface may both be convex.
[0019] The base jaw abutment surface may be divided
by a base recess into an upper abutment surface and
lower abutment surface.
[0020] In a side view of the cutting tool the clamping
jaw is provided with an insert stop surface that is generally
transverse to the base jaw abutment surface. The insert
stop surface may slope downwardly and forwardly, from

proximate the clamping jaw clamping surface to a front
face of the insert holder, while the cutting insert’s lower
locating surface may slope downwardly and forwardly,
from the forward locating surface towards the forward
surface. In such case, the downwardly and forwardly
sloping lower locating surface may abut the downwardly
and forwardly sloping insert stop surface.
[0021] The insert holder’s base jaw may be connected
to the clamping jaw via a pocket recess; the cutting in-
sert’s lower surface may be stepped in a side view of the
cutting insert, the lower surface having a lower locating
surface that is vertically spaced apart from a non-locating
free surface by a forward locating surface; and the non-
locating free surface may be open to the pocket recess.
[0022] The cutting tool may be a rotary slot cutting tool.
The cutting tool may instead be any one of a grooving or
a parting off or turning tool, in which case the insert holder
may comprise a holder blade. Further aspects of the
present invention are exemplified in the following:

1. A cutting insert comprising:

an upper surface, a lower surface and a periph-
eral side surface extending between the upper
and lower surfaces;
the peripheral side surface comprising opposing
forward and rear surfaces and opposing side
surfaces extending between the forward and
rear surfaces;
a first cutting edge formed at the intersection of
a forward portion of the upper surface with an
upper portion of the forward surface; and
a clamping recess formed at an intersection be-
tween a rear portion of the upper surface and
an upper portion of the rear surface, the clamp-
ing recess comprising a recess abutment sur-
face extending widthwise of the rear surface, the
recess abutment surface being arcuate, in a top
view of the insert.

2. The cutting insert according to aspect 1, wherein
the clamping recess extends across the entire width
of the rear surface.

3. The cutting insert according to aspect 2, wherein
the recess abutment surface extends across the en-
tire width of the rear surface.

4. The cutting insert according to aspect 1, wherein
the recess abutment surface comprises a conical
surface.

5. The cutting insert according to aspect 1, wherein
the recess abutment surface is visible in both a top
view and a rear end view of the cutting insert

6. The cutting insert according to aspect 1, wherein
the rear surface comprises a concave surface that
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communicates with the clamping recess and ex-
tends downwardly to the lower surface.

7. The cutting insert according to aspect 1, wherein
the forward portion of the upper surface and the rear
portion of the upper surface are approximately at the
same level, in a side view of the cutting insert.

8. The cutting insert according to aspect 1, wherein:

the lower surface is stepped in a side view of
the cutting insert, the lower surface having a low-
er locating surface that is vertically spaced apart
from a non-locating free surface by a forward
locating surface;
the forward locating surface opposes a rear lo-
cating surface which forms part of the rear sur-
face;
the lower locating surface is between the for-
ward surface and the forward locating surface;
and
the lower locating surface is vertically higher
than the non-locating free surface.

9. The cutting insert according to aspect 8, wherein
the rear surface, including the rear locating surface,
comprises a concave surface that communicates
with the clamping recess and extends downwardly
to the non-locating free surface.

10. The cutting insert according to aspect 8, wherein
the forward locating surface and rear locating sur-
face converge towards one another in a direction of
the non-locating free surface.

11. The cutting insert according to aspect 8, wherein
the cutting insert is flag-shaped, in a side view there-
of.

12. The cutting insert according to aspect 1, wherein
the cutting insert is devoid of a through bore suitable
for accommodating a clamping screw.

13. The cutting insert according to aspect 1, wherein:

the clamping recess extends across the entire
width of the rear surface;
the rear surface comprises a concave surface
that communicates with the clamping recess
and extends downwardly to the lower surface;
the recess abutment surface comprises a coni-
cal surface;
the recess abutment surface is visible in both a
top view and a rear end view of the cutting insert;
the forward portion of the upper surface and the
rear portion of the upper surface are approxi-
mately at the same level, in a side view of the
cutting insert; and

the cutting insert is devoid of a through bore suit-
able for accommodating a clamping screw.

14. The cutting insert according to 13, wherein:

the lower surface is stepped in a side view of
the cutting insert, the lower surface having a low-
er locating surface that is vertically spaced apart
from a non-locating free surface by a forward
locating surface;
the forward locating surface opposes a rear lo-
cating surface which forms part of the rear sur-
face;
the lower locating surface is between the for-
ward surface and the forward locating surface;
and
the lower locating surface is vertically higher
than the non-locating free surface.

15. The cutting insert according to aspect 14, where-
in the rear surface, including the rear locating sur-
face, comprises a concave surface that communi-
cates with the clamping recess and extends down-
wardly to the non-locating free surface.

16. The cutting insert according to aspect 15, where-
in the forward locating surface and rear locating sur-
face converge towards one another in a direction of
the non-locating free surface.

17. The cutting insert according to aspect 16, where-
in the cutting insert is flag-shaped, in a side view
thereof.

18. The cutting insert according to aspect 1, wherein
a cutting portion of the cutting insert has a maximum
width of between 5 and 12 mm, in a top view thereof.

19. A cutting tool comprising:

an insert holder having a clamping portion com-
prising:

a base jaw having a base jaw abutment sur-
face and a threaded bore adjacent the base
jaw abutment surface; and
a clamping jaw connected to a base jaw and
having unitary one-piece construction
therewith, the clamping jaw having a clamp-
ing jaw clamping surface facing opposite a
lower portion of the base jaw abutment sur-
face;

the cutting insert of claim 1 seated between the
clamping jaw and the base jaw; and
a threaded fastener retained in the threaded
bore of the base jaw with a screw clamping sur-
face of the threaded fastener abutting the recess
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abutment surface of the cutting insert, without
the threaded fastener penetrating the cutting in-
sert.

20. The cutting tool according to aspect 19, wherein:

when the clamping surface of the threaded fas-
tener abuts the recess abutment surface of the
cutting insert, the cutting insert is forced against
clamping jaw, thereby securing the insert in the
insert holder.

21. The cutting tool according to aspect 19, wherein:

the cutting insert is devoid of a through bore suit-
able for receiving said threaded fastener; and
only the clamping surface of the threaded fas-
tener contacts the cutting insert.

22. The cutting tool according to aspect 19, wherein:

the threaded bore has an opening which is sur-
rounded by a seating surface shaped and di-
mensioned to receive the screw clamping sur-
face of the threaded fastener; and
in a top view of the cutting insert, a forward por-
tion of the seating surface has a first radial thick-
ness that is smaller than a second radial thick-
ness of a rear portion of the seating surface.

23. The cutting tool according to aspect 22, wherein:

a forwardly facing portion of the screw clamping
surface covers the narrow forward portion of the
seating surface and extends in the forward di-
rection of the too! so that it overlies and abuts a
rearwardly facing portion of the recess abutment
surface.

24. The cutting tool according to aspect 19, wherein:

the threaded fastener is tilted at a non-zero an-
gle relative to a normal to an upper surface of
cutting insert, in which upper surface the clamp-
ing recess is formed.

25. The cutting tool according to aspect 19, wherein:

the clamping jaw is provided with an insert stop
surface that is generally transverse to the base
jaw clamping surface;
the base jaw abutment surface abuts the rear
surface of the cutting insert;
the clamping jaw clamping surface abuts the for-
ward locating surface of the cutting insert; and
the insert stop surface of the clamping jaw abuts
the lower locating surface of the cutting insert.

26. The cutting tool according to aspect 25, wherein:

the insert stop surface is convex; and
the base jaw abutment surface is convex.

27. The cutting tool according to aspect 25, wherein:

the base jaw abutment surface is divided by a
base recess into an upper abutment surface and
lower abutment surface.

28. The cutting tool according to aspect 19, wherein,
in a side view:

the clamping jaw is provided with an insert stop
surface that is generally transverse to the base
jaw abutment surface;
the insert stop surface slopes downwardly and
forwardly, from proximate the clamping jaw
clamping surface to a front face of the insert
holder;
the lower locating surface slopes downwardly
and forwardly, from the forward locating surface
towards the forward surface; and
the downwardly and forwardly sloping lower lo-
cating surface abuts the downwardly and for-
wardly sloping insert stop surface.

29. The cutting tool according to aspect 19, wherein:

the insert holder’s base jaw is connected to the
clamping jaw via a pocket recess;
the cutting insert’s lower surface is stepped in a
side view of the cutting insert, the lower surface
having a lower locating surface that is vertically
spaced apart from a non-locating free surface
by a forward locating surface; and
and the non-locating free surface is open to the
pocket recess.

30. The cutting tool according to aspect 19, wherein
the cutting tool is a rotary slot cutting tool.

31. The cutting tool according to aspect 19, wherein
the cutting tool is a grooving, parting off or turning
tool and the insert holder is a holder blade.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] For a better understanding of the present inven-
tion and to show how the same may be carried out in
practice, reference will now be made to the accompany-
ing drawings, in which:

Fig. 1 is a perspective view of a first cutting tool hav-
ing resilient clamping only;
Fig. 2 is a perspective view of a second cutting tool
having resilient clamping only;
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Fig. 3 is a side view of a cutting section of either
cutting tool of Fig. 1 or Fig. 2;
Fig. 4 is a side view of a first cutting insert suitable
for resilient clamping only;
Fig. 5 is a side view of the cutting section of Fig. 3
with the first cutting insert removed;
Fig. 6 shows a perspective view of a cutting tool em-
ploying both resilient and screw clamping in accord-
ance with one embodiment of the present invention;
Fig. 7 shows an exploded view of the cutting tool of
Fig. 6.
Fig. 8 shows a top view of the cutting tool shown in
Fig 6;
Fig. 9 shows a partial section view of the cutting tool
shown in Fig. 8 along section line IX-IX;
Fig. 10 shows a perspective view of the insert holder
seen in Fig. 6;
Fig. 11 shows a top view of the insert holder seen in
Fig. 6;
Fig. 12 shows a perspective view of a cutting insert
having a clamping recess and a recess abutment
surface in accordance with the present invention;
Fig. 13 shows a side view of the cutting insert of Fig.
12;
Fig. 14 shows a top view of the cutting insert of Fig.
12;
Fig. 15 shows a rear view of the cutting insert of Fig.
12; and
Fig. 16 shows a side view of a cutting tool employing
both resilient and screw clamping in accordance with
a second embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0024] Figs. 1 and 2 show two cutting tools in which a
cutting insert is retained by resilient clamping only, with-
out the use of other clamps or screws.
[0025] Fig. 1 shows a first cutting tool 10 used for metal
cutting operations such as grooving and parting off. The
first cutting tool 10 comprises an insert holder 12 in the
form of a rectangular blade with a cutting insert 14 resil-
iently retained in an insert pocket 16. The cutting insert
14 is typically manufactured by form-pressing and sin-
tering carbide powders. Fig. 2 shows a second cutting
tool 20, used for rotary slot metal cutting operations. The
second cutting tool 20 comprises an insert holder 22 in
the form of a circular disc with cutting inserts 14 resiliently
retained in identical insert pockets 16 arranged around
the periphery of the disc. The cutting tools 10, 20 com-
prise a cutting section 18 which includes the cutting insert
14, the insert pocket 16 and the immediate vicinity of the
insert pocket 16. The cutting section 18 is shown in Fig.
3. It should be noted that directional terms appearing
throughout the specification and claims, e.g. "forward",
"rear", "upper", "lower", "vertical", etc., are used as terms
of convenience to distinguish the location of various sur-
faces relative to each other. These terms are defined with

reference to Figs. 3, 4 and 5; however, they are used for
illustrative purposes only, and are not intended to limit
the scope of the appended claims.
[0026] Attention is now drawn to Fig. 4. The cutting
insert 14 comprises a cutting portion 24 and a locating
portion 26. The cutting portion 24 comprises a cutting
edge 28 formed at an intersection of a rake surface 30
and a relief surface 32. The cutting insert 14 further com-
prises an upper surface 34, a lower surface 36 and a
peripheral side surface therebetween. The peripheral
side surface comprises opposing forward and rear sur-
faces 38, 40 and opposing side surfaces 42 extending
between the forward and rear surfaces 38, 40. The relief
surface 32 is located in the forward surface 38 and the
rake surface 30 is located in the upper surface 34. A first
distance W1 is defined between the forward surface 38
and the rear surface 40. The locating portion 26 extends
downwardly from the cutting portion 24 in a direction
away from upper surface 34 and comprises opposing
forward and rear locating surfaces 44, 46 that converge
downwardly. A second distance W2 is defined between
the forward and the rear locating surfaces 44, 46. Al-
though the first distance W1 is not necessarily constant
for the whole of the cutting portion 24 and although the
second distance W2 decreases downwardly along the
length of the locating portion 26, the cutting portion 24 is
wider than the locating portion 26 in a side view of the
cutting insert 14, as can be seen in the figures, and es-
pecially in Figs. 3 and 4. In other words, the first distance
W1 is greater than the second distance W2. This gives
the cutting insert 14 a flag-shaped profile in aside view
thereof. The rear locating surface 46 is located in the rear
surface 40 and the forward locating surface 44 is located
in the lower surface 36. In addition, a lower locating sur-
face 48 is located in the lower surface 36 opposing the
upper surface 34 and extends between the forward sur-
face 38 and the forward locating surface 44.
[0027] Referring to Fig. 5, a clamping portion 50 of the
insert holder 12, 22 comprises a clamping jaw 52 resil-
iently connected to a base jaw 56 forming a single integral
piece therewith and defining a pocket recess 54 there-
between. The base jaw 56 has an abutment surface 58
adjacent the insert pocket 16. The abutment surface 58
is divided by a base recess 60 into an upper abutment
surface 62 along an upper portion thereof and a lower
abutment surface 64 along a lower portion thereof. The
clamping jaw 52 has a clamping surface 66 adjacent the
insert pocket 16 and generally facing opposite the lower
abutment surface 64 of the base jaw 56. A third distance
W3 is defined between the clamping surface 66 and the
lower abutment surface 64. The third distance W3 de-
creases downwardly. The clamping jaw 52 is further pro-
vided with an insert stop surface 68 located at an upper
end thereof and generally transverse to the clamping sur-
face 66. The upper and lower abutment surfaces 62, 64
of the base jaw 56 and the clamping surface 66 of the
clamping jaw 52 converge downwardly. A through hole
70 located rearwardly of the base jaw 56 is provided for

9 10 
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receiving a key to aid in the insertion of the cutting insert
14 into the insert pocket 16 and for removal of the cutting
insert 14 from of the insert pocket 16, when used in con-
junction with the pocket recess 54.
[0028] As seen in Fig. 4, in a side view, the lower lo-
cating surface 48 slopes downwardly and forwardly, from
the forward locating surface 44 towards the lowermost
portion of the forward surface 38. Similarly, as seen in
Fig. 5, in a side view, an upper portion of the insert stop
surface 68 also slopes downwardly and forwardly, from
proximate the clamping surface 66 to the front face of
the insert holder 12, 22. When the insert 14 is seated in
the insert holder 12, 22, in a side view, the downwardly
and forwardly directed lower locating surface 48 abuts
the downwardly and forwardly directed inset stop surface
68.
[0029] Referring back to Fig. 3, it is seen that with the
cutting insert 14 retained in the insert pocket 16, the abut-
ment surfaces 62, 64 of the base jaw 56 abut the rear
surface 40 of the cutting insert 14, the clamping surface
66 of the clamping jaw 52 abuts the forward locating sur-
face 44 of the cutting insert 14 and the insert stop surface
68 of the clamping jaw 52 abuts the lower locating surface
48 of the cutting insert 14. The width dimension W2 is
generally greater than the width dimension W3, so that
when the locating portion 26 is located in the insert pocket
16, the clamping jaw 52 is forced away from the base
jaw 56 giving rise to a resilient force which clamps the
locating portion 26 in the insert pocket 16.
[0030] During a rotary slot cutting operation a centrif-
ugal force F operates on the cutting insert 14. It is clear
from Fig. 3 that the clamping surface 66 of the clamping
jaw 52 opposes the force F thus preventing the cutting
insert 14 from flying out of the insert pocket 16. On com-
pletion of a grooving operation, during withdrawal of the
cutting tool 10 from a workpiece, the cutting insert 14 can
come into contact with the groove walls giving rise to
frictional forces F which operate to extract the cutting
insert 14 from the insert pocket 16. However, the pres-
ence of the clamping surface 66 of the clamping jaw 52
prevents extraction of the cutting insert 14.
[0031] Figs. 6-11 show a cutting tool 210 in which a
cutting insert 300 is retained in the insert holder 412 by
a combination of resilient clamping and screw-clamping.
In this instance, screw-clamping is realized by means of
a threaded fastener 380.in the form of a clamping screw
380. The insert holder 412 has a clamping portion 408
having unitary one-piece construction with a body portion
410. The clamping portion 408 includes a clamping jaw
452 resiliently connected to a base jaw 456. An insert
pocket 414 is defined between the clamping jaw 452 and
the base jaw 456.
[0032] Turning to Fig. 10, base jaw 456 has a base jaw
abutment surface 458. In one embodiment, the base jaw
abutment surface 458 includes a base recess 460 that
separates an upper abutment surface 462 from a lower
abutment surface 464. A vertically directed threaded bore
492 having bore axis B is formed in the base jaw 456,

proximate the base jaw abutment surface 458.
[0033] The clamping jaw 452 is connected to the base
jaw 456 and has unitary one-piece construction there-
with. A pocket recess 454 is defined between the clamp-
ing jaw 452 and the base jaw 456 and provides a measure
of resilience between the two. The clamping jaw 452 has
a clamping jaw clamping surface 466 facing opposite a
lower portion of the base jaw abutment surface 458. As
seen in Fig. 10, the clamping jaw clamping surface 466
faces opposite the lower abutment surface 464 of the
base jaw abutment surface, but does not face opposite
the base jaw’s upper abutment surface 462.
[0034] As seen in Figs. 9-11, the clamping jaw 452 is
provided with an insert stop surface 468 that is generally
transverse to the base jaw abutment surface 458. In the
embodiment shown, the base jaw abutment surface 458
and the insert stop surface 468 are both convex and
formed by a plurality of mutually adjoining planar seg-
ments. It is understood that any cutting insert intended
to be retained in the insert holder 412 must then have
suitably mating concave surfaces. Such mating convex
and concave surfaces may help prevent lateral move-
ment of the cutting insert 300 with respect to the insert
holder 412. It is further understood that either or both of
the base jaw abutment surface 458 and the insert stop
surface 468 may be concave instead, with the cutting
insert’s corresponding surfaces being appropriately
modified.
[0035] With reference to Figs. 6, 7 and 9, the cutting
insert 300 is retained in the insert pocket 414 between
the clamping jaw 452 and the base jaw 456. As also seen
in these figures, the clamping screw 380 is retained in
the threaded bore 492 of the base jaw 456 with a screw
clamping surface 382 of the clamping screw 380 abutting
the recess abutment surface 392 of the cutting insert 300.
When the screw clamping surface 382 abuts the recess
abutment surface 392, the cutting insert 300 is biased,
or forced, against the clamping jaw 452, thereby securing
the insert 300 in the insert holder 412.
[0036] As seen in Fig. 8, the maximum width W6 of the
cutting insert, in a top view of the assembled tool, is pref-
erably more than the diameter W5 of the clamping screw
380. This is especially important in blades, slotting cut-
ters, and the like, where it may be desirable to achieve
a depth of cut which matches or exceeds the distance
between a forwardmost portion of the cutting edge 328
and the clamping screw 380 positioned proximate the
rear of the cutting insert.
[0037] The cutting insert 300 is devoid of a through
bore of the sort commonly used for clamping an insert in
an insert holder by means of a clamping screw. As such,
the clamping screw 380 clamps cutting insert 300 without
penetrating the latter. And since the clamping screw 380
is not inserted into a through bore of the cutting insert
300 but rather only abuts and biases the cutting insert
300 in a forward and downward direction, only a forwardly
facing portion of the screw clamping surface 382 abuts
the rearwardly facing recess abutment surface 392 of the
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cutting insert 300.
[0038] As best seen in Fig. 11, the threaded bore 492
has an opening 492P which is surrounded by a seating
surface 494 shaped and dimensioned to receive the
screw clamping surface 382 of the screw 380. A forward
portion 494F of the seating surface 494 is narrower in a
radial direction centered about the center C of the thread-
ed bore 492, than a rear portion 494R of the seating sur-
face 494. In other words, in a top view of the cutting insert,
the forward portion 494F of the seating surface 494 has
a first radial thickness R1 that is smaller than a second
radial thickness R2 of the rear portion 494R of the seating
surface 494. As seen in the tool cross-section of Fig. 9,
when the tool is assembled, the forwardly facing portion
of the screw clamping surface 382 covers the narrow
forward portion 494F of the seating surface 494, crosses
the base jaw abutment surface 458, and further extends
in the forward direction of the tool so that it overlies and
abuts a rearwardly facing portion of recess abutment sur-
face 392.
[0039] Figs. 12-15 show a cutting insert 300 which is
suitable for retaining in an insert pocket 414 using a com-
bination of resilient and screw-type clamping. As best
seen in Fig. 13, cutting insert 300, like cutting insert 214,
has a flag-shaped profile in a side view thereof. In addi-
tion, in the embodiments shown, both cutting inserts 214,
300 are devoid of a through bore for accommodating a
clamping screw or other threaded member to secure the
insert to an insert holder. Also, it is further understood
that cutting insert 300 may be used in the insert holder
portions, blades etc. of a variety of cutting tools. As such,
cutting insert 300 may be used in e.g., a rotary slot cutting
tool, a grooving or parting off tool, and even a turning
tool, in which case the insert holder may be a holder
blade.
[0040] The cutting insert 300 includes an upper surface
334, a lower surface 336, and a peripheral side surface
337 extending between the upper 334 and lower surfaces
336. The peripheral side surface 337 includes opposing
forward and rear surfaces 338, 340, respectively, and
opposing side surfaces 342 (only one side surface visible
in Fig. 13) extending between the forward 338 and rear
340 surfaces. The cutting insert 300 has a first cutting
edge 328 formed at the intersection of a rake surface 330
which is formed at a forward portion 334F of the upper
surface 334, with a relief surface 332 which is formed at
an upper portion 338U of the forward surface 338. It is
understood, however, that the exact shape of the cutting
edge does not impact the present invention. As seen in
the side view of the cutting insert 300, the forward portion
334F of the upper surface 334 and the rear portion 334R
of the upper surface 334 are approximately at the same
level, "approximate" in this instance being defined as
within 5 % of the height H1 of the cutting insert 300. In a
particularly preferred embodiment, the maximum width
W6 of the cutting insert 300, in a top view thereof, is
between 5 and 12 mm.
[0041] As seen in Figs. 12 and 14-15, the cutting insert

300 has an insert clamping recess 390 formed at an in-
tersection between a rear portion 334R of the upper sur-
face 334 and an upper portion 340U of the rear surface
340. The insert’s clamping recess 390 comprises a re-
cess abutment surface 392 extending widthwise of the
rear surface 340. As seen in Fig. 14, the recess abutment
surface 392 is arcuate in a top view of the insert and, in
some embodiments, may form a circular arc. As best
seen in Figs. 14 and 15, the clamping recess 390 and
the recess abutment surface 392 are visible in both a
rear end view and a top view of the cutting insert 300. In
one embodiment, the insert’s clamping recess 390 ex-
tends across the entire width W5 of the rear surface 340.
The recess abutment surface 392, too, may also extend
across the entire width W5 of the rear surface 340. In
other embodiments, the insert’s clamping recess 390 and
the recess abutment surface 392 may extend only across
at least 75%, and more preferably across at least 90%,
of the width of the rear surface 340.
[0042] The insert’s clamping recess 390 and the re-
cess abutment surface 392 allow the cutting insert 300
to be clamped by a threaded fastener 380, such as a
clamping screw 380. In one embodiment, the clamping
screw 380 abuts and thereby clamps the cutting insert
300 at the rear portion 334R of the upper surface 334.
More particularly, a screw clamping surface 382 formed
between the screw head 384 and the screw shaft 386
abuts and clamps the cutting insert’s recess abutment
surface 392.
[0043] In one embodiment, the recess abutment sur-
face 392 comprises a curved surface having a first radius
of curvature RC1 while the screw clamping surface 382
formed on the screw 380 comprises a curved surface
having a second radius of curvature RC2. As best visu-
alized in Fig. 8, the recess abutment surface 392 and the
screw clamping surface 382 generally correspond in
shape and size, however, the first radius of curvature
RC1 may be slightly larger than the second radius of
curvature RC2, or a first cone angle C1 of the recess
abutment surface 392 may be more than a second cone
angle C2 of the screw clamping surface 382, or both, so
as to permit the screw to be inserted into the threaded
bore. Thus, when the screw clamping surface 382 of the
threaded fastener abuts the recess abutment surface 392
of the cutting insert 300, the cutting insert 300 is forced
against the clamping jaw 452, thereby preloading the in-
sert 300 to secure it in the insert holder 412.
[0044] As also seen in Fig. 13, the lower surface 336
of the cutting insert 300 is stepped in a side view thereof.
The lower surface 336 has a lower locating surface 348
that is vertically spaced apart from a non-locating free
surface 350 by a forwardly-facing forward locating sur-
face 344. Furthermore, the lower locating surface 348 is
vertically higher than the non-locating free surface 350
by a minimum height of H2, which generally is no less
than one-third of H1. The lower locating surface 348 is
thus located in the lower surface 336, opposes the upper
surface 334, and extends between the forward surface
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338 and the forward locating surface 344. Meanwhile,
the forward locating surface 344 opposes a rear locating
surface 340L which forms part of the rear surface 340.
In the embodiment shown, the forward locating surface
344 and rear locating surface 340L converge towards
one another in a direction of the non-locating free surface
350.
[0045] As best seen in Fig. 12, the cutting insert’s rear
surface 340 may comprise a concave surface 340C
formed by a plurality of mutually adjoining planar seg-
ments. The rear surface 340, including the rear locating
surface 340L, comprises a concave surface 340C that
communicates with the insert’s clamping recess 390 and
extends downwardly to the non-locating free surface 350
of the cutting insert’s lower surface 336.
[0046] When the cutting insert 300 is retained in the
insert holder 412, the base jaw abutment surface 458
abuts the rear surface 340 of the cutting insert 300 while
the clamping jaw clamping surface 466 abuts the forward
locating surface 344 of the cutting insert 300, and the
insert stop surface 468 of the clamping jaw 452 abuts
the lower locating surface 348 of the cutting insert 300.
[0047] In some embodiments, the clamping jaw’s in-
sert stop surface 468 slopes downwardly and forwardly,
from an upper portion of the clamping jaw clamping sur-
face 466 to a front face 478 of the insert holder 412.
Meanwhile, the cutting insert’s lower locating surface 348
slopes downwardly and forwardly, from an upper portion
of the cutting insert’s forward locating surface 344 to-
wards the cutting insert’s forward surface 338. In such
case, the downwardly and forwardly sloping lower locat-
ing surface 348 abuts the downwardly and forwardly slop-
ing insert stop surface 468.
[0048] Also, when the cutting insert 300 is retained in
the insert holder 412, the non-locating free surface 350
is not abutted by either the base jaw 456 or the clamping
jaw 452. Thus, the non-locating free surface 350 remains
unabutted and is open to the pocket recess 454 formed
between the clamping jaw 452 and the base jaw 456.
[0049] To assemble the tool from a completely disas-
sembled state, one first partially inserts the cutting insert
300 into the insert pocket 414 between the clamping jaw
452 and the base jaw 456 such that the insert rear surface
340 abuts the base jaw abutment surface 458. Next, one
inserts the clamping screw 380 into the threaded bore
492 and screws in the clamping screw 380 until it first
abuts the cutting insert 300, and then forces the cutting
insert 300 into the insert pocket 414 such that the cutting
insert’s lower locating surface 348 abuts the insert stop
surface 468.
[0050] Removal of the cutting insert 300 from the as-
sembled tool may be accomplished by first loosening
and/or unscrewing the clamping screw 380 with a screw-
driver, inserting the end of the screwdriver in the pocket
recess 454, and then prying the insert outwardly until it
can manually be removed. Other tools, such as a pliers,
or the like, may also be used to remove the cutting insert
300 once the clamping screw 380 has been loosened

and/or completely unscrewed.
[0051] Fig. 16 shows an alternate embodiment of a
cutting tool 510 in which the clamping screw 580 is tilted
toward the front of the cutting tool. The screw axis S is
forwardly tilted at a non-zero angle α relative to a normal
N to an upper surface 634 of the cutting insert 600, in
which upper surface 634 the insert’s clamping recess
690 is formed. In such an embodiment, α is generally
between 5° - 20°. Forwardly tilting the clamping screw
580 potentially allows for a more downwardly-directed
force applied by the screw clamping surface 582 against
the recess abutment surface 692, and thus by the lower
locating surface 648 against the insert stop surface 768.
It is understood that when the clamping screw 580 is tilted
at a given angle, the cutting insert’s recess abutment
surface 692 will also have to be tilted in a similar manner,
relative to the insert’s clamping recess 690.
[0052] The cutting tools of the types described above
facilitate preloading of the cutting insert in the insert pock-
et by positively clamping the insert with a threaded fas-
tener, so that the screw clamping surface of the threaded
fastener abuts the recess abutment surface of the cutting
insert, without the threaded fastener penetrating the cut-
ting insert. By providing such preloading, the cutting in-
sert may be more positively and/or precisely secured in
the insert pocket prior to contacting the workpiece there-
by reducing the likelihood of damage to the workpiece or
the cutting tool.
[0053] Although the present invention has been de-
scribed to a certain degree of particularity, it should be
understood that various alterations and modifications
could be made without departing from the scope of the
invention as hereinafter claimed.

Claims

1. A cutting tool comprising:

an insert holder having a clamping portion com-
prising:

a base jaw having a base jaw abutment sur-
face and a threaded bore adjacent the base
jaw abutment surface; and
a clamping jaw connected to a base jaw and
having unitary one-piece construction
therewith, the clamping jaw having a clamp-
ing jaw clamping surface facing opposite a
lower portion of the base jaw abutment sur-
face;

a cutting insert seated between the clamping jaw
and the base jaw, the cutting insert comprising
an upper surface, a lower surface and a periph-
eral side surface extending between the upper
and lower surfaces, the peripheral side surface
comprising opposing forward and rear surfaces
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and opposing side surfaces extending between
the forward and rear surfaces; a first cutting
edge formed at the intersection of a forward por-
tion of the upper surface with an upper portion
of the forward surface; and a clamping recess
formed at an intersection between a rear portion
of the upper surface and an upper portion of the
rear surface, the clamping recess comprising a
recess abutment surface extending widthwise
of the rear surface, the recess abutment surface
being arcuate, in a top view of the insert; and
a threaded fastener retained in the threaded
bore of the base jaw with a screw clamping sur-
face of the threaded fastener abutting the recess
abutment surface of the cutting insert, without
the threaded fastener penetrating the cutting in-
sert.

2. The cutting tool according to claim 1, wherein:

when the clamping surface of the threaded fas-
tener abuts the recess abutment surface of the
cutting insert, the cutting insert is forced against
clamping jaw, thereby securing the insert in the
insert holder.

3. The cutting tool according to claim 1, wherein:

the cutting insert is devoid of a through bore suit-
able for receiving said threaded fastener; and
only the clamping surface of the threaded fas-
tener contacts the cutting insert.

4. The cutting tool according to claim 1, wherein:

the threaded bore has an opening which is sur-
rounded by a seating surface shaped and di-
mensioned to receive the screw clamping sur-
face of the threaded fastener; and
in a top view of the cutting insert, a forward por-
tion of the seating surface has a first radial thick-
ness that is smaller than a second radial thick-
ness of a rear portion of the seating surface.

5. The cutting tool according to claim 4, wherein:

a forwardly facing portion of the screw clamping
surface covers the narrow forward portion of the
seating surface and extends in the forward di-
rection of the tool so that it overlies and abuts a
rearwardly facing portion of the recess abutment
surface.

6. The cutting tool according to claim 1, wherein:

the threaded fastener is tilted at a non-zero an-
gle relative to a normal to an upper surface of
cutting insert, in which upper surface the clamp-

ing recess is formed.

7. The cutting tool according to claim 1, wherein:

the clamping jaw is provided with an insert stop
surface that is generally transverse to the base
jaw clamping surface;
the base jaw abutment surface abuts the rear
surface of the cutting insert;
the clamping jaw clamping surface abuts the for-
ward locating surface of the cutting insert; and
the insert stop surface of the clamping jaw abuts
the lower locating surface of the cutting insert.

8. The cutting tool according to claim 7, wherein:

the insert stop surface is convex; and
the base jaw abutment surface is convex.

9. The cutting tool according to claim 7, wherein:

the base jaw abutment surface is divided by a
base recess into an upper abutment surface and
lower abutment surface.

10. The cutting tool according to claim 1, wherein, in a
side view:

the clamping jaw is provided with an insert stop
surface that is generally transverse to the base
jaw abutment surface;
the insert stop surface slopes downwardly and
forwardly, from proximate the clamping jaw
clamping surface to a front face of the insert
holder;
the lower locating surface slopes downwardly
and forwardly, from the forward locating surface
towards the forward surface; and
the downwardly and forwardly sloping lower lo-
cating surface abuts the downwardly and for-
wardly sloping insert stop surface.

11. The cutting tool according to claim 1, wherein:

the insert holder’s base jaw is connected to the
clamping jaw via a pocket recess;
the cutting insert’s lower surface is stepped in a
side view of the cutting insert, the lower surface
having a lower locating surface that is vertically
spaced apart from a non-locating free surface
by a forward locating surface; and
and the non-locating free surface is open to the
pocket recess.

12. The cutting tool according to claim 1, wherein the
cutting tool is a rotary slot cutting tool.

13. The cutting tool according to claim 1, wherein the

17 18 



EP 2 077 171 A2

11

5

10

15

20

25

30

35

40

45

50

55

cutting tool is a grooving, parting off or turning tool
and the insert holder is a holder blade.
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